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INTRODUCTION
temperature was examined by incubating the reaction mixture (20 mM sodium succinate 140 buffer, pH 5.5) at various temperatures for 30 min (for hydration) or 15 min (for 141 dehydration) under anaerobic conditions. The optimal reaction pH was determined at 142 37°C using 20 mM sodium succinate buffer (pH 4.5-6.0) and 20 mM KPB (pH 5.5-7.0). 143 The effect of NaCl concentration was examined by measuring the enzyme activity of 
201
The activity under aerobic conditions was 40-50% of that under anaerobic conditions, 202 which were maintained in a sealed chamber with an O2 absorbent ( Fig. 3 ).
204
Effects of reaction conditions 205 The effects of pH on the activity of CLA-HY were examined over the pH range 206 from 4.5 to 7.0 ( Fig. 4a ). The enzyme showed maximal activity at pH 5.5. The effects of 207 reaction temperature on the activity of CLA-HY were also examined. The optimal 208 temperature was found to be 37-42°C ( Fig. 4b ). The effects of FAD concentration were 209 examined from 0 to 100 µM FAD, with or without NADH (Fig. 4c ). The hydration and 210 dehydration activities were 10 times greater with NADH than that without NADH. The 211 enzyme activity increased with increasing FAD concentration up to 20 µM with NADH 212 and up to 1 µM without NADH. The activities remained the same at higher 213 concentrations of FAD, except in the case of hydration without NADH, which showed 214 decreasing activity with concentrations of FAD above 1 µM. The effect of NADH 215 concentration was examined from 0 to 5 mM (Fig. 4d ). The hydration and dehydration 216 activities increased with increasing NADH concentration. The effects of NaCl 217 concentration was examined from 0 to 1M (Fig. 4e ). The enzyme showed its highest 218 activity with 0.5 M NaCl, which was three times higher than that without NaCl.
220
Enzyme stability 221 The thermal stability of the purified enzyme was investigated from 4°C to 42°C. The 222 enzyme was incubated at each temperature with or without FAD (Fig. 5a ). The enzyme 223 was more stable with FAD than that without FAD. More than 80% of the initial activity (Table 1) .
244
In the dehydration reaction, 10-hydoxy C18 fatty acids, such as HYA, were not dehydrated (Table 2) . CLA-HY required FAD for activity; its activity was further increased by the 284 addition of NADH ( Fig. 2 and Fig. 4c ). These results indicate that CLA-HY is an because the purified CLA-HY, after dialysis, showed no absorbance at 450 nm (data not 289 shown).
290
The absorbance of FAD at 450 nm was decreased by the addition of NADH,
291
indicating that FADH2 is the active cofactor and is produced through the reduction of 292 FAD by NADH. Oxygen inactivated the enzyme because FADH2 is easily oxidized by 293 oxygen (Fig. 3) . The mechanism of NADH activation was similar to that described for 294 2-haloacrylate hydration by 2-haloacrylate hydratase (31). FADH2 may be involved in 295 the activation of a water molecule that attacks the Δ9 double bond of LA, or in the 296 protonation of the C10 carbon of LA. As for dehydration, the hydroxy group of the 297 hydroxy fatty acid may be activated by FADH2. In addition to this activation, FADH2 298 may also have a role in stabilizing the enzyme through its reducibility.
299
There are few reports concerning the dehydration of hydroxy fatty acids. In many 
